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Abstract 
 
A survey was conducted to obtain information on Sabah dairy cattle lactation 
length and lactation yield to identify the lactation trend. In the study, 18 farms 
with 2 types of husbandry practice namely feedlot and grazing were visited. Dairy 
livestock has became established part of the livestock industry with Friesian-
Sahiwal crossbreed, imported from Australia and New Zealand with heredity of 
62.5% Friesian 37.5% Sahiwal and 50% Friesian 50% Sahiwal respectively. 
Local born cattle are referred as Sabah Sahiwal Friesian (SSF). All the cows are 
milked twice a day. From the results obtained, the average lactation of dairy cow 
is around 6 liters to 12 liters per day with mean of 8.6 liters per day if there is no 
lactation failure. The mean for cow milked per lactation is 278 days of length and 
the mean for total milk yield per lactation is 2489 liters. Incidence of lactation 
failure happens in certain farm that had just received new imported cows, or 
happens in individual cow in the herd of lactating cows. The information of the 
survey has been obtained from selected farmers. Therefore the reliability of the 
data on certain aspects of dairy livestock was based on experience of farmers 
who provide the information.  
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INTRODUCTION 
 
Lactation is the process of producing milk, occurs in all mammalian species. In 
fact, the producing of milk following parturition, the process of giving birth, is the 
sole definition factor in all mammals.  
 
Milk produced by milking cow in the first four days post calving is colostrums and 
used to feed the newborn calve.  This is because colostrums contain vitamin A, 
calcium and phosphorus as well as antibodies that are essential for the growth 
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and health of the newly born calves. The milk production would increase until 
peak production 35-50 days after calving. The most ideal lactation length is 305 
days or around 10 months. Milking cow with longer or shorter lactation length 
may cause a decrease in milk production for the following lactation. Milk 
production per lactation will increases until the fourth lactation or at the age of six 
years old, when the cow calved (first lactation) at the age of two.  When the cow 
reaches the age of eight, milk production tend to drop. Some suggest that the 
highest milk production per lactation is at the age of seven.  
 
About one third of world’s cattle are found in tropics. They are of Bos indicus 
types and generally their performance is extremely low as compared to the 
European breeds, Bos taurus in the temperate regions. Poor management, low 
plan of nutrition, disease and parasites, and low genetic potential are some of the 
factors associated with this low productivity. On the other hand, the performance 
of Bos taurus cattle under the tropical environment is far from satisfactory. They 
are succumbed to combined effect of tropical disease, poor nutrition and climatic 
stress.  
 
However, Bos taurus cattle play a vital role in the genetic improvement of the 
local cattle through crossbreeding. The progeny produced by crossbreeding 
between Bos indicus and Bos taurus cattle, particularly the F1 crossbreeds, has 
shown superior performance as compared to either one of the parents. 
Crossbreeding not only improve the milk yield of the indigenous cattle, but it also 
produce calves of heavier birth weight and animals with potential for faster weight 
gain and more beef production under the tropical condition. 
 
The Dairy Cattle Project was started in 1980 in Sabah at the Sebrang Livestock 
Breed stations in Keningau and Tawau as a direct result of the Malaysia Plan 
(1981-1985). This project involved small land holders with the intention of forming 
the dairy industry and thereby increasing urban residents’ income in conjunction 
with the New Economic Foundation (Salleh, 1989).  
 
Currently Sabah has 113 participants in this programme managing 12,500 cattle 
throughout Sabah and involves 1.7 million hectares of empty land in Sabah, 
primarily in the rural areas. 
 
In 2003, Sabah almost reached self sufficiency in dairy production and planned 
to achieve 100 percent by the end of 2004 (Agriculture Ministry, 2004). The 
implementation of this program helps participants gain monthly income 
approximately around RM3, 894 to RM 3,349 per month.  
 
In venturing into the dairy business, participations can apply to join the 
programme through the Department of Veterinary Services and Animal Industry 
(DVSAI) which will provide assistance in terms of feedlot structure and breeding 
processes. Participants will also be given 7 – 10 milk cows to start the dairy 
production.  
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The milk products are sold to the Sabah Dairies Sdn Bhd by contract farming 
which will determine a fixed price. (Basically, Sabah International Dairies Sdn 
Bhd offers a predetermined price at RM1.00 /litre for each dairy production but 
due to higher production cost in managing dairy farms, the state government 
agrees to subsidize RM0.50 for each litre. In other words, each participant will 
receive RM1.50/litre of milk.) 
 
In this research, the main aspect is to survey on lactation performance of the 
crossbreed Bos taurus and Bos indicus dairy cattle in Sabah. Previous research 
by Murugaiyah et. al. (2000) had identified lactation failure in the crossbreed 
Friesian-Sahiwal dairy cattle in West Malaysia at the stage of the cattle udder. 
Lactation failure in dictionary means that failing in producing milk. Justification of 
such incidence in this survey shall be the cattle that failed to produce more than 
5 liters per day and produce less than 120 days length per lactation is considered 
as the characteristics of lactation failure. 
  
The main objectives of the survey are to obtain information on the continuous 
status of dairy cattle lactation: 
 
i. To identify the dairy cattle lactation trend according to categories with 
percentage of milk produced at the Sabah dairy farms. 
ii. Comparing lactation yield, lactation length and average daily production 
(ADP) in a lactation at dairy farms.  
 
Table 1: Milk yield according to type of dairy cattle and location 
 
 
 
 
 
 
 
 
 
 
 
  Cattle Normal yield (liter) Highest yield (liter) 
  SSF* 1300-3100 3700 
  SSF** 2400-5800 6556 
  NZFS  1500-3500 6002 
  AFS***          2405 5500 
  AFS*   900-2000 2100 
  AFS** NA NA 
  Sahiwal 1135-3175 4535 
  Friesian-   
Holstein*** 
         3455              12350 
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Table 2: Lactation length of dairy cattle in tropical area 
Cattle Lactation length (day) 
  SSF* 180-360 
  SSF** 260-280 
  NZFS* 250-320 
  AFS* 120-210 
  AFS** 250-260 
  LID**** 180-210 
  Sahiwal*** 290-490 
Source: 
  *        Keningau DVSAI Farm 
 **      Tawau DVSAI Farm 
 ***     Australia Farm (Chamberlain, 1989) 
****   West Malaysia Farm (Chamberlain, 1989) 
 
METHOD 
 
Survey Site 
A survey was conducted on dairy farms in Sabah area, Department of Veterinary 
Services and Animal Industry (DoVSAI) in Kota Kinabalu, Milk Collecting Centre 
in Keningau and Ranau. These farms were selected as they are keeping milking 
record and or the cost for transportations to the location is affordable. The survey 
covered a period of 3 months, from December 2005 to February 2006. Name of 
the farms are not stated for confidential purpose. 
 
Data  
The method use for this dairy cattle lactation survey is by collecting samples of 
raw data from farmers that kept their milking record and Animal Department’s 
milk collecting centre records. The list should include general information such as 
number or ID of the cattle, date of calving, date of dry, length of lactation, total 
amount of milk yield, stage or number of lactation, birth date of the cow, first 
calving, calving interval, total dairy cow that include those lactating and those dry. 
The ways to collect the raw data is by visiting the farmers and ask for the 
relevant information, through calling by telephone, e-mail, fax, or posting photo- 
stated data.  
 
Survey Parameters 
The survey collection covers the length and volume of production as the aspect 
of lactation parameters. 
 
a.   Length of Lactation 
The length of lactation is from the calving date to dry date. The lactation length is 
measured in day. 
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b.   Volume of Lactation 
Volume of lactation is measured in liter. The total volume arrived at by calculation 
base on the total daily milk records or multiply the total days in the month that 
lactating with the average of milk produced.  
 
Experimental Design 
It is to classify the categories of milk production of the dairy herb population in 
Sabah and then to compare between the farms. The population shall include 
those cow that register under government dairy smallholders’ scheme which 
majority consist of Friesian Sahiwal crossbreed, not include other private dairy 
practice. The total cows that had record of complete lactation from each farms 
act as replication are selected for the statistical analysis. This sum up of all the 
available data is to represent the cow population in Sabah.  
 
The experimental design is to arrange the collected raw data and put them into 
standard tables. It is so to make every of the tables comparable to each other as 
the raw samples from the farmers have different pattern of record. The selected 
samples are according to the month that the cattle calved until the day it dry, so 
that a trend per lactation can be noted. The lactation curve is then shown in 
graph. After that, the average yield of total milking cow for the particular farm is 
calculated to see the lactation trend of the farm. Then, ten cows from each farms 
act as replication are selected for the statistical analysis.  
 
For the first objective, categories are made according to the production level with 
percentage. Pie chart is used to show the dairy cattle lactation category. To 
categorize the milk yield into good, moderate, poor and very good or failure is 
according to the milk yield level. The category of more than 12 liters is consider 
as good, between 6 to 12 liters is consider as moderate, and those milk below 6 
liters is indicated as poor production.  
 
For the second objective, the total lactation average is compare between the 
farms. The lactation period analyzed for each milking cow is ten months. 
Complete lactation means that the cow finish a lactation cycle and starts to dry 
and not refer to their milking process of reaching the tenth month as indicated. 
The period of ten months lactation comparison between farms in this research is 
to standardize the annual cycle of 305-days of lactation.    
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Statistical Analysis 
Analysis variance (ANOVA) one-way is used to interpret the data. ANOVA test is 
used to compare the data lactation length, lactation yield and average of yield per 
day.   The level of significant is P < 0.05. This analysis is done by using SPSS 
version 13.0 for Windows program software. 
 
 
Limitations of the survey 
The main limitation of the survey was that a previous and continuous recording of 
dairy livestock in this country was insufficient for sampling purpose. In addition, 
there was limited numbers of farms that could be surveyed in sufficient detail to 
permit quantitative comparisons. The records provided by the animal department 
were not adequate, so additional information from the farmers was obtained to 
prepare the sampling list. 
 
 
 
RESULT AND DISCUSSION  
 
Category of Lactation 
Total dairy cattle under the government scheme for smallholders are around 
3,638 heads in year 2004.  Figure 1 is a pie chart showing categories of milk 
yield per lactation for ten months or 305-days with n = 108. The milk yield 
categories ranged from less than 3 liters to exceeding of 15 liters per day.  
 
The most frequent milk yield tend to be in the category of 6 to 9 liters as shown in 
the green section of  the chart, contribute 41% of the milking cow. Followed by 
category of 9 to 12 liters with 22%, category 3 to 6 liters 18%, category 12 to 15 
liters 7% and only 1% of the population are able to produce more than 15 liters of 
milk per day.  While category 3 liters and below stated 11%.  So, the current 
lactation trend of the milking cow in Sabah is in the range of 6 to 12 liters that 
make up of 63% of the dairy cattle population. 29% produce less than 6 liters and 
those exceed 12 liters is 8%.   
 
From this result, the categories is classified as very good, good, upper moderate, 
lower moderate, poor and lactation failure in term of quantity. So, 41% of the 
dairy cattle from the farms are producing 6 to 9 liters of milk per day indicated the 
highest percentage of milk yield is in lower moderate category according to this 
research scale. Some cow milked less than 800 liters while some has higher 
yield that exceeds 2500 liters for the first lactation. Nutrition is a major factor 
affecting the low and high production.  
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Figure 1: Category of milk yield in percentage  
 
 
Figure 2 is a model showing dairy cattle yield per lactation that obtain from the 
research. The overall total persistency rate is 92.35% or decreasing rate of 
7.65%. Referred to Campbell et al. (2003) such persistency performance is 
categorized as weak. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Model showing trend of dairy cattle milk yield per lactation  
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Lactation amongst Group/Farm  
 
Data that is available for comparison are Farm A year 1991-1990, Farm B and C 
year 2004-2005 and Farm D year 2005 only. Table 3 show the average milk yield 
per day of ten months for four farms. 
 
Table 3: Average milk yield according to farm  
Average milk yield (liter) in month Farm 
1 2 3 4 5 6 7 8 9 10 
A   7.55   8.01   7.99    7.05   6.49   6.06   5.20  4.64 3.85 2.41 
B   7.40 10.00 10.82    8.40   7.70   7.70   6.60  5.50 4.60 3.92 
C 14.08 16.48 14.76 13.70 12.98 12.05 11.25  9.97 8.61 6.56 
D 11.80 13.08 12.72 11.38   9.87   9.46   8.47  7.70 6.84 5.72 
Average   9.92 11.63 11.32 10.05  9.14   8.74   7.88  6.87 5.85 4.51 
 
 
Lactation Length 
Figure 3 show milking days per lactation according to farm. The longest lactation 
happen in Farm C with mean 337 ±17 days (n=10) compare with the total mean 
of 278 ±10 days (n =50), Farm A with 261 ±30 days (n =10), Farm B with 247 ±12 
days (n =20) and Farm D with 300 ±11 days (n =10).  The Post Hoc Tukey 
statistic analysis indicated a significant difference between Farm A, Farm B and 
Farm C, whereas Farm D has no significant difference.  Farm A and Farm B 
having lactation of 118 -432 days and 105-335 days respectively.  Only 2 cow 
each from Farm A and Farm B with lactation length less than 120 days showing 
sign of lactation failure. From Table 2 (Chamberlain, 1989) indicated 120-360 
days of lactation for Sahiwal-Friesian cow compare to this result of 105-436 days. 
Longer or shorter lactation has there own advantage, whereas shorter lactation 
benefit in annual group production while longer lactation is better for individual 
cattle.  
 
 Figure 3: Length of milking day per lactation according to farm 
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Lactation Yield   
Farm C show the highest average milk yield among the farms with total mean of 
3,800.71 ±325 liters followed by Farm D with 2,839.95 ±228 liters and Farm A 
and B with 2,059 ±498 liters and 1,873.10 ±149 liters (Figure 4).  The lowest yield 
is 400 liters whereas the highest recorded is 5,590 liters. The Post Hoc Tukey 
statistic analysis indicated that there is a significant difference between Farm A, 
Farm B and Farm C.  
 
 
Figure 4:  Volume of milk yield per lactation according to farm  
 
 
Average Daily Production 
Figure 5 show the average milk yield per lactation according to farm. The highest 
average yield is from Farm C with mean 11.19 ±0.67 liters per day and the total 
mean is 8.64 ±0.43 liters per day, followed by Farm D with 9.39 ±0.62 liters 
whereas Farm A and B record 7.36 ±1.46 liters and 7.62  ±0.48 liters 
respectively. The lowest average is 2.66 liters per day and the highest yield 
recorded is 19.48 liters per day. From Post Hoc Tukey statistic analysis, there is 
a significant difference between Farm A, Farm B and Farm C. 
 
Comparison between levels of lactation cannot be done because the 
collected data do not provided enough numbers of lactation for each cow. Such 
data supposedly available as the dairy industries have started since 1980 in 
sabah.  The comparison of performance between SSF, AFS and NZFS is also 
unavailable because the data identities indicate the genetic of the cow is not 
clear. Certain farmer recorded the origin of the cow (cow ID) but not the daily 
activity such as volume of milk produced. While the other farmers keep record of 
daily milk yield but without identity of individual cow.  So, with insufficient 
information from the farmers prohibit the comparison of milk yield between 
different species.  
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Figure 5: Average Daily Production according to farm  
 
 
 
SUMMARY 
 
There are more than a hundred known cattle farms in Sabah.  The majority are 
only owned by small holders starting from small capital and state government 
subsidies. From the result obtained show that lactation trend of dairy cattle is 
around 6 -12 liters of average per day if there is no lactation failure. Around ten 
percent do not reach 3 liters per day (very poor lactation). There is a significant 
difference amongst the farms. Lactation length range from105-436 days. Total 
mean for average daily production is 8.64 liters per day. There is a difference of 
milk production ability among the cattle population. Only a few is able to produce 
milk more than the average production rate but some produce below the level.  
 
Overall, the production of the cow has not reach the level of satisfaction. It is a 
need to improve the quality of nutrition especially cow grass as cow is herbivore. 
There is no history record that the cattle in Sabah encounter serious disease at 
the time being. It is also noted that farmers do not keep complete and continuous 
record. So, certain important information could not be obtained instantly. Record 
keeping is not very encouraging among the farmers as it is not their priority. A 
complete and continuous record is essential not only for the reference to those 
who do research but also for the farmers own benefit. With records of information 
for references, farmers will be able to identify the weakness and strong point for 
improvement plan and for other future undertakings. Farmers must be 
encouraged to practice a proper and continuous record keeping. 
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